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SEQUENCE LISTING 



<110> Lyon, Jeffrey A. 
Angov, Evelina 
Cohen, Joe D. 
Voss, Gerald 

<120> Recombinant P. falciparum Merozoite Protein-l 42 Vaccine 
<130> 003/238/SAP 
<140> US 10/057,532 
<141> 2002-01-25 

<150> US 60/264,535, US 60/347,564 
<151> 2001-01-26, 2001-10-26 
<160> 12 

<170> Apple Macintosh Microsoft Word 6.0 
<210> 1 
<211> 546 
<212> PRT 

<213> Artificial sequence 
<220> 

<223> E. coli expressed P. falciparum MSP1 42 (3D7) Protein 
Sequence in pET-Trx42 
<400> 1 

Met Ser Asp Lys lie lie His Leu Thr Asp 
15 10 
Asp Ser Phe Asp Thr Asp Val Leu Lys Ala 

15 20 
Asp Gly Ala lie Leu Val Asp Phe Trp Ala 

25 30 
Glu Trp Cys Gly Pro Cys Lys Met lie Ala 

35 40 
Pro lie Leu Asp Glu lie Ala Asp Glu Tyr 

45 50 
Gin Gly Lys Leu Thr Val Ala Lys Leu Asn 
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lie Asp 
Tyr Gly 
Leu Phe 
Lys Val 
Lys Glu 
Ser Gly 
His His 
Ser Gly 
Phe Glu 
Leu Gly 
Ala Asp 
Thr Met 
lie Leu 
Val He 
Tyr Arg 
Asn He 
Asp He 
Lys Tyr 
Leu Met 
Glu Tyr 
Leu Asn 
Lys Ser 
Glu Asn 
He Ser 
Tyr Lys 
Val He 
Ser Ser 




Gin 
He 
Lys 
Gly 
Phe 
Ser 
Ser 
Met 
Arg 
Thr 
He 
Ala 
Ser 
Tyr 
Ser 
Phe 
Leu 
Phe 
Gin 
He 
Ser 
Tyr 
Asp 
Tyr 
Asp 
Lys 
Pro 



Asn 
Arg 
Asn 
Ala 
Leu 
Gly 
Ser 
Lys 
Gin 
Asp 
Gly 
He 
Gly 
Leu 
Leu 
Thr 
Asn 
Leu 
Phe 
He 
Glu 
Lys 
He 
Tyr 
Asp 
Glu 
Pro 



Pro 

65 

Gly 

75 

Gly 

85 

Leu 

95 

Asp 

105 

His 

115 

Gly 

125 

Glu 

135 

His 

145 

Asp 

155 

Ser 

165 

Ser 

175 

Phe 

185 

Lys 

195 

Lys 

205 

Phe 

215 

Ser 

225 

Asp 

235 

Lys 

245 

Glu 

255 

Gin 

265 

Tyr 

275 

Lys 

285 

Glu 

295 

Leu 

305 

Glu 

315 

Thr 



Gly 
He 
Glu 
Ser 
Ala 
Met 
Leu 
Thr 
Met 
Asp 
He 
Val 
Glu 
Pro 
Lys 
Asn 
Arg 
Val 
His 
Asp 
Lys 
He 
Phe 
Lys 
Glu 
Lys 
Thr 



Ala 
Thr 
Ala 
Gly 
Leu 
His 
Pro 
Ala 
Ser 
Lys 
Gly 
Met 
Glu 
Ala 
He 
Asn 
Lys 
Glu 
Ser 
Phe 
Thr 
Glu 
Gin 
Leu 
He 
Lys 
Pro 



Pro 
Leu 
Ala 
Gin 
Ala 
His 
Arg 
Ala 
Pro 
Ala 
Arg 
Asp 
Tyr 
Gly 
Glu 
Leu 
Lys 
Ser 
Ser 
Lys 
Leu 
Ser 
Glu 
Ala 
Lys 
Phe 
Ser 



60 
Lys 

70 
Leu 

80 
Thr 

90 
Leu 
100 
Gly 
110 
His 
120 
Gly 
130 
Lys 
140 
Asp 
150 
Met 
160 
Gly 
170 
Asn 
180 
Asp 
190 
Val 
200 
Lys 
210 
Asn 
220 
Arg 
230 
Asp 
240 
Asn 
250 
Leu 
260 
Leu 
270 
Val 
280 
Gly 
290 
Lys 
300 
Lys 
310 
Pro 
320 
Pro 



Thr 
Pro 
Val 
lys 
Asn 
His 
Val 
Ala 
Asp 
Asp 
Glu 
Thr 
Asn 
Leu 
Gin 
Leu 
Leu 
Leu 
He 
Ser 
Asn 
Lys 
Ala 
Val 
Ser 
Glu 
Pro 
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325 










330 


Ala 


Lys 


Thr 


Asp 


Glu 


Gin 


Lys 


Lys 


Glu 


Ser 










335 










340 


Lys 


Phe 


Leu 


Pro 


Phe 


Leu 


Thr 


Asn 


He 


Glu 








345 










350 


Thr 


Leu 


Tyr Asn 


Asn 


Leu 


Val 


Asn 


Lys 


He 










355 










360 


Asp 


Asp 


Tyr 


Leu 


He 


Asn 


Leu 


Lys 


Ala 


Lys 










365 










370 


He 


Asn Asp Cys 


Asn 


Val 


Glu 


Lys 


Asp 


Glu 










375 










380 


Ala 


His 


Val 


Lys 


He 


Thr 


Lys 


Leu 


Ser 


Asp 










385 










390 


Leu 


Lys 


Ala 


He 


Asp 


Asp 


Lys 


He 


Asp 


Leu 










395 










400 


Phe 


Lys 


Asn 


Pro 


Tyr 


Asp 


Phe 


Glu 


Ala 


He 










405 










410 


Lys 


Lys 


Leu 


He 


Asn 


Asp 


Asp 


Thr 


Lys 


Lys 










415 










420 


Asp 


Met 


Leu Gly 


Lys 


Leu 


Leu 


Ser 


Thr Gly 










425 










430 


Leu 


Val 


Gin 


Asn 


Phe 


Pro 


Asn 


Thr 


He 


He 










435 










440 


Ser 


Lys 


Leu 


He 


Glu 


Gly 


Lys 


Phe 


Gin 


Asp 










445 










450 


Met 


Leu 


Asn 


He 


Ser 


Gin 


His 


Gin 


Cys 


Val 










455 










460 


Lys 


Lys 


Gin Cys 


Pro 


Glu 


Asn 


Ser 


Gly Cys 










465 










470 


Phe 


Arg 


His 


Leu 


Asp 


Glu 


Arg 


Glu 


Glu 


Cys 










475 










480 


Lys 


Cys 


Leu 


Leu 


Asn 


Tyr 


Lys 


Gin 


Glu 


Gly 










485 










490 


Asp 


Lys 


Cys 


Val 


Glu 


Asn 


Pro 


Asn 


Pro 


Thr 










495 










500 


Cys 


Asn 


Glu 


Asn 


Asn 


Gly 


Gly Cys 


Asp 


Ala 










505 










510 


Asp 


Ala 


Thr 


Cys 


Thr 


Glu 


Glu Asp 


Ser 


Gly 










515 










520 


Ser 


Ser 


Arg 


Lys 


Lys 


He 


Thr 


Cys 


Glu 


Cys 










525 










530 


Thr 


Lys 


Pro 


Asp 


Ser 


Tyr 


Pro 


Leu 


Phe 


Asp 










535 










540 


Gly 


He 


Phe 


Cys 


Ser 


Ser 











545 

<210> 2 
<211> 431 
<212> PRT 



<213> Artificial sequence 



4/14 




<220> 

<223> E. coli expressed P. falciparum MSP1 42 (3D7) Protein 
Sequence in pET(50)MSPl-42 
<400> 2 



Met 


His 


His 


His 


His 


His 


His 


Ser 


Ser 


Gly 


1 








5 










10 


Leu 


Val 


Pro 


Arg 


Gly 


Ser 


Gly 


Met 


Lys 


Glu 










15 










20 


Thr 


Ala 


Ala 


Ala 


Lys 


Phe 


Glu 


Arg 


Gin 


His 










25 










30 


Met 


Asp 


Ser 


Pro 


Asp 


Leu 


Gly 


Thr 


Asp 


Asp 










35 










40 


Asp 


Asp 


Lys 


Ala 


Met 


Ala 


Asp 


He 


Gly 


Ser 










45 










50 


He 


Glu 


Gly 


Arg 


Gly 


Thr 


Met 


Ala 


He 


Ser 










55 










60 


Val 


Thr 


Met 


Asp 


Asn 


He 


Leu 


Ser 


Gly 


Phe 










65 










70 


Glu 


Asn 


Glu 


Tyr 


Asp 


Val 


He 


Tyr 


Leu 


Lys 










75 










80 


Pro 


Leu 


Ala 


Gly 


Val 


Tyr 


Arg 


Ser 


Leu 


Lys 










85 










90 


Lys 


Gin 


He 


Glu 


Lys 


Asn 


He 


Phe 


Thr 


Phe 








95 










100 


Asn 


Leu 


Asn 


Leu 


Asn 


Asp 


He 


Leu 


Asn 


Ser 










105 










110 


Arg 


Leu 


Lys 


Lys 


Arg 


Lys 


Tyr 


Phe 


Leu 


Asp 










115 










120 


Val 


Leu 


Glu 


Ser 


Asp 


Leu 


Met 


Gin 


Phe 


Lys 










125 










130 


His 


He 


Ser 


Ser 


Asn 


Glu 


Tyr 


He 


He 


Glu 










135 










140 


Asp 


Ser 


Phe 


Lys 


Leu 


Leu 


Asn 


Ser 


Glu 


Gin 








145 










150 


Lys 


Asn 


Thr 


Leu 


Leu 


Lys 


Ser 


Tyr 


Lys 


Tyr 










155 










160 


He 


Lys 


Glu 


Ser 


Val 


Glu 


Asn 


Asp 


He 


Lys 










165 










170 


Phe 


Ala 


Gin 


Glu 


Gly 


He 


Ser 


Tyr 


Tyr 


Glu 










175 










180 


Lys 


Val 


Leu 


Ala 


Lys 


Tyr 


Lys 


Asp 


Asp 


Leu 










185 










190 


Glu 


Ser 


He 


Lys 


Lys 


Val 


He 


Lys 


Glu 


Glu 










195 










200 


Lys 


Glu 


Lys 


Phe 


Pro 


Ser 


Ser 


Pro 


Pro 


Thr 








205 










210 


Thr 


Pro 


Pro 


Ser 


Pro 


Ala 


Lys 


Thr 


Asp 


Glu 










215 










220 


Gin 


Lys 


Lys 


Glu 


Ser 


Lys 


Phe 


Leu 


Pro 


Phe 



225 230 
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Leu 


Thr 


Asn 


He 


Glu 


■Thr 


Leu 


Tyr 


Asn 


Asn 








• 


235 










240 


Leu 


Val 


Asn 


Lys 


He 


Asp 


Asp 


Tyr 


Leu 


He 










245 










250 


Asn 


Leu 


Lys 


Ala 


Lys 


He 


Asn Asp 


Cys 


Asn 










255 










260 


Val 


Glu 


Lys 


Asp 


Glu 


Ala 


His 


Val 


Lys 


He 










265 










270 


Thr 


Lys 


Leu 


Ser 


Asp 


Leu 


Lys 


Ala 


He 


Asp 










275 










280 


Asp 


Lys 


He 


Asp 


Leu 


Phe 


Lys 


Asn 


Pro 


Tyr 










285 










290 


Asp 


Phe 


Glu 


Ala 


lie 


Lys 


Lys 


Leu 


He 


Asn 








395 










300 


Asp 


Asp 


Thr 


Lys 


Lys 


Asp 


Met 


Leu Gly 


Lys 










305 










310 


Leu 


Leu 


Ser 


Thr 


Gly 


Leu 


Val 


Gin 


Asn 


Phe 










315 










320 


Pro 


Asn 


Thr 


He 


He 


Ser 


Lys 


Leu 


He 


Glu 










325 










330 


Gly 


Lys 


Phe 


Gin 


Asp 


Met 


Leu 


Asn 


He 


Ser 










335 










340 


Gin 


His 


Gin 


Cys 


Val 


Lys 


Lys 


Gin 


Cys 


Pro 










345 










350 


Glu 


Asn 


Ser Gly 


Cys 


Phe 


Arg 


His 


Leu 


Asp 










355 










360 


Glu 


Arg 


Glu 


Glu 


Cys 


Lys 


Cys 


Leu 


Leu 


Asn 










365 










370 


Tyr 


Lys 


Gin 


Glu 


Gly 


Asp 


Lys 


Cys 


Val 


Glu 










375 










380 


Asn 


Pro 


Asn 


Pro 


Thr 


Cys 


Asn 


Glu 


Asn 


Asn 










385 










390 


Gly 


Gly 


Cys 


Asp 


Ala 


Asp 


Ala 


Thr 


Cys 


Thr 










395 










400 


Glu 


Glu 


Asp 


Ser 


Gly 


Ser 


Ser 


Arg 


Lys 


Lys 










405 










410 


He 


Thr 


Cys 


Glu 


Cys 


Thr 


Lys 


Pro 


Asp 


Ser 










415 










420 


Tyr 


Pro 


Leu 


Phe 


Asp 


Gly 


He 


Phe 


Cys 


Ser 



425 430 
Ser 

<210> 3 
<211> 393 
<212> PRT 

<213> Artificial sequence 
<220> 



6/14 




<223> E. coli expressed P. falciparum MSP1 42 (3D7) Protein 
Sequence in pET42A 
<400> 3 



Met 


Ala 


His 


His 


His 


His 


His 


His 


Pro 


Gly 


1 








5 










10 


Gly 


Ser 


He 


Glu 


Gly 
15 


Arg 


Gly 


Thr 


Met 


Ala 
20 


He 


Ser 


Val 


Thr 


Met 
25 


Asp 


Asn 


He 


Leu 


Ser 
30 


Gly 


Phe 


Glu 


Asn 


Glu 
35 


Tyr 


Asp 


Val 


He 


Tyr 
40 


Leu 


Lys 


Pro 


Leu 


Ala 
45 


Gly 


Val 


Tyr 


Arg 


Ser 
50 


Leu 


Lys 


Lys 


Gin 


He 
55 


Glu 


Lys 


Asn 


He 


Phe 
60 


Thr 


Phe 


Asn 


Leu 


Asn 
65 


Leu 


Asn 


Asp 


lie 


Leu 
70 


Asn 


Ser 


Arg 


Leu 


Lys 
75 


Lys 


Arg 


Lys 


Tyr 


Phe 
80 


Leu 


Asp 


Val 


Leu 


Glu 

. 85 


Ser 


Asp 


Leu 


Met 


Gin 
90 


Phe 


Lys 


His 


He 


Ser 
95 


Ser 


Asn 


Glu 


Tyr 


He 
100 


He 


Glu 


Asp 


Ser 


Phe 
105 


Lys 


Leu 


Leu 


Asn 


Ser 
110 


Glu 


Gin 


Lys 


Asn 


Thr 
115 


Leu 


Leu 


Lys 


Ser 


Tyr 
120 


Lys 


Tyr 


He 


Lys 


Glu 
125 


Ser 


Val 


Glu 


Asn 


Asp 
130 


He 


Lys 


Phe 


Ala 


Gin 
135 


Glu 


Gly 


He 


Ser 


Tyr 
140 


Tyr 


Glu 


Lys 


Val 


Leu 
145 


Ala 


Lys 


Tyr 


Lys 


Asp 
150 


Asp 


Leu 


Glu 


Ser 


He 
155 


Lys 


Lys 


Val 


He 


Lys 
160 


Glu 


Glu 


Lys 


Glu 


Lys 
165 


Phe 


Pro 


Ser 


Ser 


Pro 
170 


Pro 


Thr 


Thr 


Pro 


Pro 
175 


Ser 


Pro 


Ala 


Lys 


Thr 
180 


Asp 


Glu 


Gin 


Lys 


Lys 
185 


Glu 


Ser 


Lys 


Phe< 


Leu 
190 


Pro 


Phe 


Leu 


Thr 


Asn 
195 


He 


Glu 


Thr 


Leu 


Tyr 
200 


Asn 


Asn 


Leu 


Val 


Asn 
205 


Lys 


He 


Asp 


Asp 


Tyr 
210 


Leu 


He 


Asn 


Leu 


Lys 
215 


Ala 


Lys 


He 


Asn 


Asp 
220 


Cys 


Asn 


Val 


Glu 


Lys 
225 


Asp 


Glu 


Ala 


His 


Val 
230 


Lys 


He 


Thr 


Lys 


Leu 


Ser 


Asp 


Leu 


Lys 


Ala 



235 240 
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He 


Asp 


Asp 


Lys 


Ile-*Asp 


Leu 


Phe 


Lys 


Asn 










245 










250 


Pro 


Tyr 


Asp 


Phe 


Glu 


Ala 


He 


Lys 


Lys 


Leu 










255 










260 


He 


Asn 


Asp 


Asp 


Thr 


Lys 


Lys 


Asp 


Met 


Leu 










265 










270 


Gly Lys 


Leu 


Leu 


Ser 


Thr 


Gly 


Leu 


Val 


Gin 










275 










280 


Asn 


Phe 


Pro 


Asn 


Thr 


He 


He 


Ser 


Lys 


Leu 










285 










290 


He 


Glu 


Gly Lys 


Phe 


Gin 


Asp 


Met 


Leu 


Asn 










295 










300 


He 


Ser 


Gin 


His 


Gin 


Cys 


Val 


Lys 


Lys 


Gin 










305 










310 


Cys 


Pro 


Glu 


Asn 


Ser 


Gly 


Cys 


Phe 


Arg 


His 










315 










320 


Leu 


Asp 


Glu 


Arg 


Glu 


Glu 


Cys 


Lys 


Cys 


Leu 










325 










330 


Leu 


Asn 


Tyr 


Lys 


Gin 


Glu 


Gly 


Asp 


Lys 


Cys 










335 










340 


Val 


Glu 


Asn 


Pro 


Asn 


Pro 


Thr 


Cys 


Asn 


Glu 










345 










350 


Asn 


Asn 


Gly Gly 


Cys 


Asp 


Ala 


Asp 


Ala 


Thr 










355 










360 


Cys 


Thr 


Glu 


Glu 


Asp 


Ser 


Gly 


Ser 


Ser 


Arg 








365 










370 


Lys 


Lys 


He 


Thr 


Cys 


Glu 


Cys 


Thr 


Lys 


Pro 










375 










380 


Asp 


Ser 


Tyr 


Pro 


Leu 


Phe 


Asp 


Gly 


He 


Phe 



385 390 
Cys Ser Ser 



<210> 4 
<211> 1140 
<212> DNA 

<213> Plasmodium falciparum 3D7 MSPl 42 
<400> 4 

ggtaccatgg caatatctgt cacaatggat aatatcctct 40 

caggatttga aaatgaatat gatgttatat atttaaaacc 80 

tttagctgga gtatatagaa gcttaaaaaa acaaattgaa 12 0 

aaaaacattt ttacatttaa tttaaatttg aacgatatct 160 

taaattcacg tcttaagaaa cgaaaatatt tcttagatgt 200 

attagaatct gatttaatgc aatttaaaca tatatcctca 240 

aatgaataca ttattgaaga ttcatttaaa ttattgaatt 280 

cagaacaaaa aaacacactt ttaaaaagtt acaaatatat 32 0 

aaaagaatca gtagaaaatg atattaaatt tgcacaggaa 360 

ggtataagtt attatgaaaa ggttttagcg aaatataagg 400 

atgatttaga atcaattaaa aaagttatca aagaagaaaa 440 
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ggagaagttc ccatcatcac caccaacaac acctccgtca 480 
ccagcaaaaa caga'cgaaca aaagaaggaa agtaagttcc 520 
ttccattttt aacaaacatt gagaccttat acaataactt 560 
agttaataaa attgacgatt acttaattaa cttaaaggca 600 
aagattaacg attgtaatgt tgaaaaagat gaagcacatg 640 
ttaaaataac taaacttagt gatttaaaag caattgatga 680 
caaaatagat ctttttaaaa accctaccga cttcgaagca 720 
attaaaaaat tgataaatga tgatacgaaa aaagatatgc 760 
ttggcaaatt acttagtaca ggattagttc aaatttttcc 800 
taatacaata atatcaaaat taattgaagg aaaattccaa 840 
gatatgttaa acatttcaca acaccaatgc gtaaaaaaac 880 
aatgtccaga aaattctgga tgtttcagac atttagatga 920 
aagagaagaa tgtaaatgtt tattaaatta caaacaagaa 960 
ggtgataaat gtgttgaaaa tccaaatcct acttgtaacg 1000 
aaaataatgg tggatgtgat gcagatgcca catgtaccga 1040 
agaagattca ggtagcagca gaaagaaaat cacatgtgaa 1080 
tgtactaaac ctgattctta tccacttttc gatggtattt 112 0 
tctgcagttc ctaagtcgac 1140 

<210> 5 

<211> 383 

<212> PRT 

<213> Plasmodium falciparum 3D7 MSP1 42 



<400> 5 



Gly 


Ser 


He 


Glu 


Gly 


Arg 


Gly 


Thr 


Met 


Ala 


1 








5 










10 


He 


Ser 


Val 


Thr 


Met 


Asp 


Asn 


He 


Leu 


Ser 










15 










20 


Gly 


Phe 


Glu 


Asn 


Glu 


Tyr 


Asp 


Val 


He 


Tyr 








25 










30 


Leu 


Lys 


Pro 


Leu 


Ala 


Gly 


Val 


Tyr 


Arg 


Ser 










35 










40 


Leu 


Lys 


Lys 


Gin 


He 


Glu 


Lys 


Asn 


He 


Phe 










45 










50 


Thr 


Phe 


Asn 


Leu 


Asn 


Leu 


Asn 


Asp 


He 


Leu 










55 










60 


Asn 


Ser 


Arg 


Leu 


Lys 


Lys 


Arg 


Lys 


Tyr 


Phe 










65 










70 


Leu 


Asp 


Val 


Leu 


Glu 


Ser 


Asp 


Leu 


Met 


Gin 










75 










80 


Phe 


Lys 


His 


He 


Ser 


Ser 


Asn 


Glu 


Tyr 


He 








85 










90 


He 


Glu 


Asp 


Ser 


Phe 


Lys 


Leu 


Leu 


Asn 


Ser 










95 










100 


Glu 


Gin 


Lys 


Asn 


Thr 


Leu 


Leu 


Lys 


Ser 


Tyr 










105 










110 


Lys 


Tyr 


He 


Lys 


Glu 


Ser 


Val 


Glu 


Asn 


Asp 










115 










120 


He 


Lys 


Phe 


Ala 


Gin 


Glu 


Gly 


He 


Ser 


Tyr 
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125 


Tyr 


Glu 


Lys 


Val' 


Leu 
135 


Asp 


Leu 


Glu 


Ser 


He 








145 


Glu 


Glu 


Lys 


Glu 


Lys 
155 


Pro 


Thr 


Thr 


Pro 


Pro 
165 


Asp 


Glu 


Gin 


Lys 


Lys 
175 


Pro 


Phe 


Leu 


Thr 


Asn 
185 


Asn 


Asn 


Leu 


Val 


Asn 
195 


Leu 


He 


Asn 


Leu 


Lys 
205 


Cys 


Asn 


Val 


Glu 


Lys 
215 


Lys 


He 


Thr 


Lys 


Leu 
225 


He 


Asp 


Asp 


Lys 


He 
235 


Pro 


Thr 


Asp 


Phe 


Glu 
245 


He 


Asn 


Asp Asp 


Thr 










255 


Gly 


Lys 


Leu 


Leu 


Ser 
265 


He 


Phe 


Pro 


Asn 


Thr 
275 


He 


Glu 


Gly Lys 


Phe 










285 


He 


Ser 


Gin 


His 


Gin 
295 


Cys 


Pro 


Glu 


Asn 


Ser 
305 


Leu 


Asp 


Glu 


Arg 


Glu 
315 


Leu 


Asn 


Tyr 


Lys 


Gin 
325 


Val 


Glu 


Asn 


Pro 


Asn 
335 


Asn 


Asn 


Gly Gly 


Cys 










345 


Cys 


Thr 


Glu 


Glu 


Asp 
355 


Lys 


Lys 


He 


Thr 


Cys 
365 


Asp 


Ser 


Tyr 


Pro 


Leu 
375 


Cys 


Ser 


Ser 







130 



Ala 


Lys 


Tyr 


Lys 


Asp 
140 


Lys 


Lys 


Val 


He 


Lys 
150 


Phe 


Pro 


Ser 


Ser 


Pro 
160 


Ser 


Pro 


Ala 


Lys 


Thr 
170 


Glu 


Ser 


Lys 


Phe 


Leu 
180 


He 


Glu 


Thr 


Leu 


Tyr 
190 


Lys 


He 


Asp 


Asp 


Tyr 
200 


Ala 


Lys 


He 


Asn 


Asp 
210 


Asp 


Glu 


Ala 


His 


Val 
220 


Ser 


Asp 


Leu 


Lys 


Ala 
230 


Asp 


Leu 


Phe 


Lys 


Asn 
240 


Ala 


He 


Lys 


Lys 


Leu 
250 


Lys 


Lys 


Asp 


Met 


Leu 
260 


Thr 


Gly 


Leu 


Val 


Gin 
270 


He 


lie 


Ser 


Lys 


Leu 
280 


Gin 


Asp 


Met 


Leu 


Asn 
290 


Cys 


Val 


Lys 


Lys 


Gin 
300 


Gly 


Cys 


Phe 


Arg 


His 
310 


Glu 


Cys 


Lys 


Cys 


Leu 
320 


Glu 


Gly 


Asp 


Lys 


Cys 
330 


Pro 


Thr 


Cys 


Asn 


Glu 
340 


Asp 


Ala 


Asp 


Ala 


Thr 
350 


Ser 


Gly 


Ser 


Ser 


Arg 
360 


Glu 


Cys 


Thr 


Lys 


Pro 
370 


Phe 


Asp 


Gly 


He 


Phe 



380 
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<210> 6 
<211> 1176 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> E. coli expressed P. falciparum MSP-1 42 (3D7) 
<400> 6 

atggcacacc atcatcatca tcatcccggg ggatccggtt 40 
ctggtaccat ggcaatatct gtcacaatgg ataatatcct 80 
ctcaggattt gaaaatgaat atgatgttat atatttaaaa 12 0 
cctttagctg gagtatatag aagcttaaaa aaacaaattg 160 
aaaaaaacat ttttacattt aatttaaatt tgaacgatat 200 
cttaaattca cgtcttaaga aacgaaaata tttcttagat 240 
gtattagaat ctgatttaat gcaatttaaa catatatcct 280 
caaatgaata cattattgaa gattcattta aattattgaa 32 0 
ttcagaacaa aaaaacacac ttttaaaaag ttacaaatat 3 60 
ataaaagaat cagtagaaaa tgatattaaa tttgcacagg 400 
aaggtataag ttattatgaa aaggttttag cgaaatataa 440 
ggatgattta gaatcaatta aaaaagttat caaagaagaa 480 
aaggagaagt tcccatcatc accaccaaca acacctccgt 52 0 
caccagcaaa aacagacgaa caaaagaagg aaagtaagtt 560 
ccttccattt ttaacaaaca ttgagacctt atacaataac 600 
ttagttaata aaattgacga ttacttaatt aacttaaagg 640 
caaagattaa cgattgtaat gttgaaaaag atgaagcaca 680 
tgttaaaata actaaactta gtgatttaaa agcaattgat 72 0 
gacaaaatag atctttttaa aaacccttac gacttcgaag 760 
caattaaaaa attgataaat gatgatacga aaaaagatat 800 
gcttggcaaa ttacttagta caggattagt tcaaaatttt 840 
cctaatacaa taatatcaaa attaattgaa ggaaaattcc 880 
aagatatgtt aaacatttca caacaccaat gcgtaaaaaa 92 0 
acaatgtcca gaaaattctg gatgtttcag acatttagat 960 
gaaagagaag aatgtaaatg tttattaaat tacaaacaag 1000 
aaggtgataa atgtgttgaa aatccaaatc ctacttgtaa 1040 
cgaaaataat ggtggatgtg atgcagatgc cacatgtacc 1080 
gaagaagatt caggtagcag cagaaagaaa atcacatgtg 112 0 
aatgtactaa acctgattct tatccacttt tcgatggtat 1160 
tttctgcagt tcctaa 117 6 



<210> 7 
<211> 391 
<212> PRT 



<213> Artificial sequence 
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<220> 

<223> E. coli expressed P. falciparum MSP-1 42 (3D7) 
<400> 7 



Met 


Ala 


His 


His 


His 


His 


His 


His 


Pro 


Gly 


1 








5 










10 


Gly 


Ser 


Gly 


Ser 


Gly 


Thr 


Met 


Ala 


He 


Ser 










15 










20 


Val 


Thr 


Met 


Asp 


Asn 


He 


Leu 


Ser 


Gly 


Phe 










25 










30 


Glu 


Asn 


Glu 


Tyr 


Asp 


Val 


He 


Tyr 


Leu 


Lys 










35 










40 


Pro 


Leu 


Ala 


Gly 


Val 


Tyr 


Arg 


Ser 


Leu 


Lys 










45 










50 


Lys 


Gin 


He 


Glu 


Lys 


Asn 


He 


Phe 


Thr 


Phe 








55 










60 


Asn 


Leu 


Asn 


Leu 


Asn 


Asp 


He 


Leu 


Asn 


Ser 










65 










70 


Arg 


Leu 


Lys 


Lys 


Arg 


Lys 


Tyr 


Phe* 


Leu 


Asp 










75 










80 


Val 


Leu 


Glu 


Ser 


Asp 


Leu 


Met 


Gin 


Phe 


Lys 










85 










90 


His 


He 


Ser 


Ser 


Asn 


Glu 


Tyr 


He 


He 


Glu- 










95 










100 


Asp 


Ser 


Phe 


Lys 


Leu 


Leu 


Asn 


Ser 


Glu 


Gin 








105 










110 


Lys 


Asn 


Thr 


Leu 


Leu 


Lys 


Ser 


Tyr 


Lys 


Tyr 










115 










12 0 


He 


Lys 


Glu 


Ser 


Val 


Glu 


Asn 


Asp 


He 


Lys 








125 










130 


Phe 


Ala 


Gin 


Glu 


Gly 


He 


Ser 


Tyr 


Tyr 


Glu 










135 










140 


Lys 


Val 


Leu 


Ala 


Lys 


Tyr 


Lys 


Asp 


Asp 


Leu 










145 










150 


Glu 


Ser 


He 


Lys 


Lys 


Val 


He 


Lys 


Glu 


Glu 










155 










160 


Lys 


Glu 


Lys 


Phe 


Pro 


Ser 


Ser 


Pro 


Pro 


Thr 








165 










170 


Thr 


Pro 


Pro 


Ser 


Pro 


Ala 


Lys 


Thr 


Asp 


Glu 










175 










180 


Gin 


Lys 


Lys 


Glu 


Ser 


Lys 


Phe 


Leu 


Pro 


Phe 










185 










190 


Leu 


Thr 


Asn 


He 


Glu 


Thr 


Leu 


Tyr 


Asn 


Asn 










195 










200 


Leu 


Val 


Asn 


Lys 


He 


Asp 


Asp 


Tyr 


Leu 


He 










205 










210 


Asn 


Leu 


Lys 


Ala 


Lys 


He 


Asn 


Asp 


Cys 


Asn 










215 










220 


Val 


Glu 


Lys 


Asp 


Glu 


Ala 


His 


Val 


Lys 


He 










225 










230 


Thr 


Lys 


Leu 


Ser 


Asp 


Leu 


Lys 


Ala 


He 


Asp 










235 










240 



12/14 




Asp 


Lys 


He 


Asp 


Leu 
245 


*Phe 


Lys 


Asn 


Pro 


Tyr 
250 


Asp 


Phe 


Glu 


Ala 


He 
255 


Lys 


Lys 


Leu 


He 


Asn 
260 


Asp 


Asp 


Thr 


Lys 


Lys 


Asp 


Met 


Leu Gly Lys 










265 










270 


Leu 


Leu 


Ser 


Thr 


Gly 
275 


Leu 


Val 


Gin 


Asn 


Phe 
280 


Pro 


Asn 


Thr 


He 


He 
285 


Ser 


Lys 


Leu 


He 


Glu 
290 


Gly 


Lys 


Phe 


Gin Asp 


Met 


Leu 


Asn 


He 


Ser 










295 










300 


Gin 


His 


Gin 


Cys 


Val 


Lys 


Lys 


Gin Cys 


Pro 










305 










310 


Glu 


Asn 


Ser 


Gly Cys 


Phe 


Arg 


His 


Leu 


Asp 










315 










320 


Glu 


Arg 


Glu 


Glu 


Cys 
325 


Lys 


Cys 


Leu 


Leu 


Asn 
330 


Tyr 


Lys 


Gin 


Glu 


Gly 
335 


Asp 


Lys 


Cys 


Val 


Glu 
340 


Asn 


Pro 


Asn 


Pro 


Thr 
345 


Cys 


Asn 


Glu 


Asn 


Asn 
350 


Gly 


Gly Cys 


Asp 


Ala 


Asp 


Ala 


Thr 


Cys 


Thr 










355 










360 


Glu 


Glu Asp 


Ser 


Gly 


Ser 


Ser 


Arg 


Lys 


Lys 










365 










370 


He 


Thr 


Cys 


Glu 


Cys 
375 


Thr 


Lys 


Pro 


Asp 


Ser 
380 


Tyr 


Pro 


Leu 


Phe 


Asp 
385 


Gly 


He 


Phe 


Cys 


Ser 
390 



Ser 

<210> 8 
<211> 24 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> CpG oligonucleotide 
<400> 8 

tcgtcgtttt gtcgttttgt cgtt 
<210> 9 



<211> 48 
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<212> DNA 

<213> Artificial sequence 
<220> 

<223> PCR primer 
<400> 9 

ggggatccat tgagggtcgt ggtaccatgg caatatctgt 40 
cacaatgg 48 

<210> 10 

<211> 29 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> PCR primer 
<400> 10 

gtcgacttag gaactgcaga aaataccgg 29 

<210> 11 
<211> 45 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> PCR primer 
<400> 11 

gggcatatgg cacaccatca tcatcatcat cccgggggat 40 
ccgac 45 

<210> 12 

<211> 57 

<212> DNA 
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<213> Artificial sequence 
<220> 

<223> PCR primer 
<400> 12 

gggcatatgg cacaccatca tcatcatcat cccgggggat 
ccggttctgg taccgac 



